Study on connexin gene and protein expression and cellular distribution in relation to real-time proliferation of porcine granulosa cells.
Granulosa cells (GCs) play an important role during follicle growth and development in preovulatory stage. Moreover, the proteins such as connexins are responsible for formation of protein channel between follicular-cumulus cells and oocyte. This study was aimed to investigate the role of connexin expression in porcine GCs in relation to their cellular distribution and real-time cell proliferation. In the present study, porcine GCs were isolated from the follicles of puberal gilts and then cultured in a real-time cellular analyzer (RTCA) system for 168 h. The expression levels of connexins (Cxs) Cx36, Cx37, Cx40 and Cx43 mRNA were measured by RQ-PCR analysis, and differences in the expression and distribution of Cx30, Cx31, Cx37, Cx43 and Cx45 proteins were analyzed by confocal microscopic visualization. We found higher level of Cx36, Cx37, and Cx43 mRNA expression in GCs at recovery (at 0 h of in vitro culture, IVC) compared to all analyzed time periods of IVC (24, 48, 72, 96, 120, 144 and 168 h; P<0.001). On the other hand, the expression level of Cx40 transcripts was higher after 24 h of IVC compared to 0 h and the other times of IVC (P<0.001). Similarly to mRNAs, the expression levels of Cx31, Cx37 and Cx45 proteins were higher before (0 h) compared to after 168 h of IVC. The expression of Cx30 and Cx43, however, did not vary between the groups. In all, the proteins were distributed throughout the cell membrane rather than in the cytoplasm both before and after IVC. After 24 h of IVC, we observed a significant increase in the proliferation of GCs (log phase). We found differences in the proliferation index between 72-96 and 96- 140 h within the same population of GCs. In conclusion, the decrease in the expression of Cx mRNAs and proteins following IVC could be associated with a breakdown in gap-junction connections (GJCs), and leads to the decreased of their activity, which may be a reason of non-functional existence of connexon in follicular granulosa cells. These data indicated that the differentiation and proliferation of GCs and lutein cells are regulated by distinct mechanisms in pigs.